Specific elution from hydroxylapatite of the mitochondrial phosphate carrier by cardiolipin.
The role of cardiolipin in the purification of the mitochondrial phosphate carrier by hydroxylapatite has been investigated. Without added cardiolipin, the reconstituted phosphate-transport activity in the hydroxylapatite eluate is small and only confined to the first fraction. With cardiolipin added to the extract, the eluted activity is much higher and present until fraction 6. The activity retained by hydroxylapatite in the absence of cardiolipin is eluted after addition of this phospholipid to the column. The requirement of added cardiolipin diminishes on increasing the concentration of solubilized mitochondria. The hydroxylapatite eluate contains five protein bands in the Mr-region of 30 000-35 000, which are differently distributed in the various fractions. Among these, only the presence and the relative amount of band 3 of Mr 33 000 corresponds to the phosphate transport activity. Cardiolipin is the only phospholipid tested which causes elution of band 3 from hydroxylapatite; on the other hand, it prevents the elution of band 2 and retards that of band 5 (the ADP/ATP carrier). Band 1 starts to appear in the second fraction even without cardiolipin. On increasing the concentration of cardiolipin, in the first fraction of the hydroxylapatite eluate band 3 increases and the contamination of band 4 decreases. Under optimal conditions a preparation of band 3 about 90% pure and with high reconstituted phosphate transport activity is obtained. It is concluded that the elution of the phosphate carrier from hydroxylapatite requires cardiolipin and that the phosphate carrier is identical with (or with part of) band 3 of the hydroxylapatite eluate.